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Introduction
Biomedical research has undergone changes internationally in its technoscientific 2 knowledge base in the past four decades (GAUDILLIÈRE, 2002; CLARKE et al., 2003; KEATING et al., 2003; BURRI et al., 2007; LOCK et al., 2008) . Such changes cover the emergence of proteomics, genomics, bioinformatics and nanotechnology and its association with virology, bacteriology and parasitology. This association has affected the design of new scientific approaches and the study of diseases associated with pathogenic microorganisms (MOREL et al., 2007) . The treatment and diagnosis of transmissible and nontransmissible diseases, particularly the neglected ones, in addition to new prevention methodologies, have contributed equally to the development of new products and industrial production processes (BUSS et al., 2005) 3 . This period also stands out due to an increase in costs for organizing and maintaining research infrastructure. This was partly due to the diversity of tools for systematizing, managing and analyzing scientific information (SHORTLIFFE et al., 2006) . At the same time, research activities suffered an upheaval caused by an increase in a set of organization and coordination procedures in producing technical-scientific knowledge. Among such procedures we have identified the following: i) intensification in scientific collaboration between research teams from different fields, institutions and countries (KATZ et al., 1995 (KATZ et al., , 1997 CHOMPALOV et al., 1999; BEAVER, 2001; SHRUM et al., 2007; LAR-SEN, 2008) ; ii) propagation of coordination tools such as cooperative networks, multi-user equipment platforms and consortia (KEATING et al., 2003; SHRUM et al., 2007; CHOMPALOV et al., 1999; PIRRO et al., 2000; LONGO et al., 2000) ; iii) more encouragement to research in new fields of knowledge and topics or concentrating on specific technical goals (PIRRO et al., 2000; SHRUM et al., 2007; LARSEN, 2008) ; iv) diversification of technical-scientific knowledge production loci through the formation and presence of multi-disciplinary teams (D'AMOUR et al., 2005; LARSEN, 2008) , as well as sources and means of funding for research and development (P&D) (SHINN et al., 2005) , which resulted in growth and expansion of the inter-disciplinary areas (CUMMINGS et al., 2005) .
Thus, what we have before us is a reconfiguration process of the shape of the main driving force of modern societies -sciences (KRIGE et al., 2003) . However, we believe that this morphological reconfiguration acquires different characteristics, to which the following contribute: the field of research involved; the scientific subject(s) (SHINN et al., 2005) ; as well as the historical-social constitution of the countries and research institutions (SHINN et al., 2005) . Therefore, it is necessary to investigate the dynamics of the biomedical research organization in different local contexts. This is especially true for countries which are relatively 4 less developed such as Brazil, about which there are few studies. It is also necessary to conduct an investigation on the local dynamics because the Brazilian research environment has been under the impact of new arrangements between organization tools and procedures for the production of technoscientific knowledge. Many tools are listed in the guidelines and action strategies of the National Policy for Science, Technology and Innovation (BRASIL, 2001a; 2006a , 2007a and the National Policy for Science, Technology, Innovation and Health (BRASIL, 2005a (BRASIL, , 2008a GUIMARÃES, , 2002 GUIMARAES et al., 2006) . New Programs which encourage research in new fields of knowledge of biomedicine have proliferated in the last few years, all based on scientific collaboration and network coordination of activities (BRASIL, 2006b (BRASIL, , 2008b . In addition to those actions, we can add a new set of statutory provisions which regulate research activities, especially the Innovation Act (number 10,973/04), the Biotechnology Act (number 11,460/07) and the Scientific Use of Animals Act (number 11,794/08) (BRASIL, 2004a (BRASIL, , 2007b (BRASIL, , 2008c . Research funding was also expanded and combined with induction to research in strategic fields GUIMARÃES, et al., 2006; BRASIL, 2007a BRASIL, , 2008a . All such actions were strongly influenced by the public policies drawn up by countries that perform strongly in biomedical scientific research and adopted by international bodies such as the Organization for Economic Co-operation and Development (OECD) (GODIN, 2005; MACHADO et al., 2007) .
By identifying such elements, can we state that Brazil is witnessing the emergence of a new form in organizing the processes of research and production of technoscientific knowledge in health? In case this is true, how do these emerging processes manifest themselves in a country of continental dimensions, marked by regional differences and research institutions which were created in different social-historical contexts and whose configurations are unique?
The aim of this article is to analyze the local dynamics when using organization and scientific research coordination tools in biomedicine. We have chosen as the subject of our case study the experience of the Oswaldo Cruz Foundation because it is a centenarian institution with a strong tradition in research in the fields of biomedicine 5 . Additionally, because they initiated in 2002 an experiment to promote a Program (PDTIS) aimed at inducing and encouraging collaborative research to produce health inputs (medicine, vaccines and diagnostic inputs) and coordinate research in cooperative networks (TEIXEIRA et al., 2008b) . Ever since 2001, the Oswaldo Cruz Foundation (BUSS et al., 2002; MOREL et al., 2007) has been redirecting its institutional policies for research and technological development. This aims to strengthen the technological and innovation components, introducing tools and procedures in line with the reconfiguration process of the shape of modern sciences, as briefly described before.
This article consists of three sections. After this brief introduction to the set of issues and formulation of questions for investigation, we start by making a few methodological remarks on techniques we used in gathering, systematizing and analyzing data and documents we consulted. We then make a brief analytical description of the Oswaldo Cruz Foundation's organizational structure. We highlight the institutional goals and management methods, as well as assessment of scientific research and technological development. Such description will be limited to the period between 2001 and 2007, which corresponds to the implementation and consolidation of the Program for Technological Development of Health Inputs (PDTIS). In the third section, we continue this analytical description concentrating on the PDTIS. We discuss its goals and organizational structure, highlighting the processes of organizing and assessing cooperative networks and its means of funding. This effort will enable us to discuss the local dynamics of the Oswaldo Cruz Foundation using research organization and coordination tools. Here we highlight the features which comprise the cooperative networks model that emerged from the local reconstruction process by the research actors. We conclude by making some final comments of a general and specific nature on the organization of the Oswaldo Cruz Foundation and the cooperative networks model adopted by the Foundation. This aims to make a contribution in order to help perfect the local organization process of scientific research targeting technological advancement in an institution which has been playing a central role in formulating, implementing and assessing health policies in the country.
Research methodology
The qualitative study was conducted between the months of July 2006 and May 2008, based on different techniques (DENZIN et al., 2005) , such as analysis of different documents, open, non-directed interviews and ethnographic observations of Program meetings (MACHADO, 2005; TEIXEIRA et al., 2006 TEIXEIRA et al., , 2008 . Throughout the text, we will use the acronym Fiocruz when referring to the Oswaldo Cruz Foundation, while the Program for Technological Development of Health Inputs will be referred to as PDTIS. However, we will use aliases to refer to managers from Fiocruz and PDTIS, as well as PDTIS researchers who were interviewed. Prior to the interviews we agreed to keep identities secret. This was part of a trust agreement entered into by the interviewers / observers and interviewees/observed 6 . The Program was launched in 2002. Thus, identification, gathering and analysis of documents were limited to the period between 2001 and 2007. We considered as a secondary source general Fiocruz documents which describe and assess its policies for research and technological development (Strategic Planning Documents, Activities Reports, Management Reports) and those specific of the PDTIS, in addition to documents about the national P&D policy and those which mention the health sector. Among the documents which are related to the P&D policy, we consulted the Innovation Act (number 10,973/04), the Biotechnology Act (number 11,460/07) and their respective executive orders, in addition to Reports from the National Conferences on Science, Technology and Innovation (2001) (BUSS et al., 2002) .
As to the systematization and analysis of documents, we faced some difficulties arising from changes in the methodology used to gather as systematize data which resulted in the Activity and Management Reports from Fiocruz in the period analyzed. A goal we found particularly difficult to achieve here was the classification of priority diseases which were studied by Fiocruz. We intended to build a framework which featured the main diseases, since the PDTIS established a set of eleven priority diseases for project funding. However, up until 2005 the diseases were clustered in larger groups, such as "Emerging diseases" or "Inflammations caused by bacteria" (BRASIL, 2002a, p.10) . After 2005, some diseases were separated (Malaria, Chagas disease), while other were not (Parasitic diseases) (BRASIL, 2006c, p.9) . Still on data management, we verified that information regarding funds invested in research activities and in the PDTIS are presented in the Activity and Management Reports in Real. In order to facilitate the reader's comprehension, we have maintained all sums in Real and included between brackets the sum in dollars
7
. As for the boxes, we opted for keeping the real in the Portuguese version and make the conversion into dollars in the English language version.
When analyzing the fields of knowledge in which Fiocruz works, we have used the concept of "biomedicine" (GAUDILLIÈRE, 2002; KEATING et al., 2003) to encompass those fields which articulate biology, medicine, science, technology, innovation and routines. This concept expresses a hybridization process which has been taking place after World War II and that today is part of the vast world of biomedicine 8 . Thus, we were able to group under the concept of biomedicine the fields of clinical research, biological sciences and biosciences, all present in the Activities and Management Reports and in the institutional documents.
From the analysis of the Minutes of the Technical Chamber of Research and Technological Development and the PDTIS Launching Document, we drew up a preliminary list of research actors in order to conduct open, semi-structured interviews. Interviewees included: i) managers of bodies of Fiocruz's central administration and of research and production institutes involved in the preliminary discussions and the implementation of the PDTIS; ii) PDTIS managers, also comprising Cooperative Networks' coordinators; iii) PDTIS researchers, especially those who were in project management positions. As we analyzed a relatively long period (2001) (2002) (2003) (2004) (2005) (2006) (2007) ) when compared to the term of office of public managers, which lasts four years, some actors have changed positions. Thus, the categories of former Fiocruz manager and former PDTIS manager appeared among the interviewees.
The interview script was structured initially based on the analysis of documents which were collected in the first three months of research. After carrying out the first exploratory interviews with managers and researchers, we reviewed the script and introduced questions regarding the Program's assessment process, the purchasing process and the legal environment which regulates the purchase of inputs and equipment. The script included the following topics: educational background; connection to and field of work at Fiocruz; participation in PDTIS; level of knowledge of management methods in PDTIS (recruitment, monitoring, budget, purchasing) . We carried out a total of 33 interviews of between 60 and 120 minutes. Some PDTIS and Fiocruz managers and former managers were interviewed twice. The interviews with the actors took place in the laboratories (researchers) and offices (managers). We worked from the assumption that the interviews should be carried out by at least two researchers and recorded by a digital device so we could explore as much as possible the issues in the interview script. This also enabled us to listen to, transcribe and have easier access to the recorded information. We used qualitative analysis software to manage such information -Atlas.TI. Although Atlas. TI is compatible with sound files in WAV format, we chose to work with text files only 9 . We believe the latter format favors shared analysis.
The information gathered through the interviews was complemented by observations of the annual meetings to asses the PDTIS, which took place between 2007 and 2008 and were organized by cooperative networks. We chose this procedure because literature on collaborative scientific research considers assessment meetings to be relevant coordination mechanisms when studying the dynamics of this type of research activity (CALLON et al., 1995; CHOMPALOV, 1999; CUMMINGS et al., 2005; SHRUM et al., 2007) 10 . We structured a protocol for the observation of meetings which covered the following aspects: a) the ways in which different Program coordination instances participated (network coordinators, project managers and technicians in charge); b) the ways in which consultants participated, focusing on the interaction with project managers and technicians in charge; c) level of appropriateness of the meeting dynamics by the participants; d) previous knowledge about the goals of projects being analyzed by assessors; and e) previous knowledge on the content of reports and assessment opinions by those assessing a new evaluation (TEIXEIRA et al., 2008 ).
When analyzing the PDTIS, we focused on describing cooperative networks taking into account the organization process, the assessment tools and the funding mechanisms. The Atlas.TI software helped us carry out a cross analysis between the information contained in the following documents: i) Fiocruz's Management and Activity Reports (2002 Reports ( -2007 ; ii) PDTIS launching document (BRASIL, 2002a) ; iii) interviews with Fiocruz and PDTIS managers, including Network coordinators; iv) scientific articles; v) two master's degree dissertations about science and technology management in health at Fiocruz, written by Fiocruz managers (PINHEIRO, 2004; BEZERRA, 2008) .
For the purposes of this article, we will restrict our analytical description to the research and technological development activities. We must, however, clarify one point. Research and technological development form a single unit in Fiocruz's institutional actions 11 . However, in the Activity and Management Reports from the period we analyzed (2001) (2002) (2003) (2004) (2005) (2006) (2007) , each activity is treated as a sub-section of the chapter Research and Technological Development. We chose to maintain this division, starting our effort with research and then moving on to technological development Scientific research at Fiocruz: institutional goals, management methods and assessment
As we stated in the Introduction, the PDTIS is part of a set of actions promoted by Fiocruz aiming to reorganize research on new technologies for the development of products and processes in the field of health inputs BRASIL, 2002a, b; BUSS et al., 2002 BUSS et al., , 2005 BUSS et al., , 2008 Fiocruz's organizational structure comprises a Presidency (whose term of office is four years and who is appointed by the President of the Federative Republic of Brazil), four vice-presidencies (organized from the institutional programs defined in the Goals and Objectives Plan), as well as auxiliary agencies. Internally, Fiocruz's Institutes follow an organizational logic. They're divided into Departments in which there is a strong presence of scientific subjects. A new structure was approved in 2007. Its focus was the gradual extinction of the department division. There was encouragement to form more flexible structures (networks; equipment platforms; flexible laboratories); to reduce hierarchical levels and to group teams in laboratories conceived from research goals and themes (BUSS et al., 2002) . It is worth highlighting that Fiocruz has a partial decentralization policy of its administrative processes (BEZERRA, 2008 Since 2001 Fiocruz's strategic planning sets as a priority to conduct research in fields and topics which are related to the needs of people who are highly vulnerable. It also takes into account articulation with actions and guidelines of the National Policy for Science and Technology, the National Policy for Science, Technology and Innovation in Health (MS) and the Pluriannual Plan of the Ministry of Health (BRASIL, 2001a (BRASIL, , b, 2005a (BRASIL, , b, 2006a (BRASIL, , 2007a (BRASIL, , 2008a (BRASIL, 2005c (BRASIL, , 2006c (BRASIL, , 2007c . We did not identify in the Reports a definition for "institutional goals" and how they are different from those of the previous organization, that is, in research theme areas (BRASIL, 2005c) . Additionally, there is no description of the methodology used to construct them and of the meaning ascribed to the expression "To generate knowledge about" which accompanies some of the goals. (BRASIL, 2000a (BRASIL, , 2005c (BRASIL, , 2006c (BRASIL, , 2007c (BRASIL, 2000a (BRASIL, , 2001c (BRASIL, , 2002b (BRASIL, , 2003a (BRASIL, , 2004b .
Box 3 -Institutional research goals
Institutional goal Year
To From the 2006 Report, the information "registered projects" becomes associated with "institutional research goals" (BRASIL, 2006c (BRASIL, , 2007c .
The Activity and Management Reports we consulted make no reference to the methodology used in correlating the registered projects to the institutional goals. The association between "registered project" and "institutional research goals" seems to be made by Fiocruz's Institutes when feeding the SIIG or by the Planning Board (Diplan). The latter manages the SIIG and is responsible for the technical execution of the Activity and Management Reports. We conclude that the process occurs in the following order: i) the project starts in an Institute (with or without external funding); ii) the project is registered with the SIIG; iii) the project is associated with an institutional research objective.
In the lack of a conceptual definition, it is possible to organize the institutional research goals of Fiocruz (Box 3) in different ways. One can organize them according to the study of diseases (to generate knowledge about Malaria), to health public policies (To generate knowledge about health economics), to subjects, approaches or fields of knowledge (To generate knowledge about basic aspects of physiology, physiopathology and immunology). We propose to divide them into biomedicine and social and human sciences in health (KEATING et al., 2003) . Then, we offer some information which aims to offer a rough picture of the number of projects associated with the institutional research goals.
In 2006 we associated thirteen of the twenty-two institutional goals of Fiocruz with the field of biomedicine. The projects registered under institutional goals that we associated with biomedicine achieved the number of five hundred and seventy-one projects out of eight hundred and ninety-eight. The goal which counts the largest number of registered projects is "To generate knowledge about bacterial and fungal diseases" with a total of seventy-five projects and fifty-one articles in indexed periodicals.
In 1007 we associated thirteen of the twenty-five institutional goals to biomedical research. In this subgroup, the one hundred and fifty projects registered under the goal "To generate knowledge about Leishmaniasis" stand out (BRASIL, 2007c) . We counted seven hundred and fifty-one projects associated with biomedicine in 2007, of a total one thousand four hundred and fifteen projects registered with Fiocruz. However, in 2007 the goal which counts the largest number of registered projects is "To generate knowledge about health education and teaching sciences and health", with one hundred and sixty-nine projects (BRASIL, 2007c) .
To complement the picture of institutional goals and research management, it is worth emphasizing that the Activities and Management Reports in the period we analyzed do not offer information on the state of collaborative scientific research between Fiocruz's institutes.
The productivity of research carried out at Fiocruz is measured by the following indicators: articles published in indexed scientific periodicals; articles published in non-indexed periodicals; books published; chapters in books; publications in scientific events; investment in research and development (P&D) (VELHO, 1999; GO-DIN, 2005) . However, between 2001 and 2007 the data regarding the investments in research and technological development were disbanded in the activities and, above all, in the management reports.
The reports consulted make no distinction between the articles published in national and international periodicals. Nor do they distinguish or identify the bibliographic database in which the publish articles are indexed and which are considered to be a priority by Fiocruz in terms of assessing productivity. The Activity and Management Reports from the analyzed period (2001) (2002) (2003) (2004) (2005) (2006) (2007) present historic series about the production of articles in non-indexed periodicals, books published, chapters of books and publications in scientific events ( Figure 1 ).
However, we have observed something worth noticing. The indicator "published articles in indexed periodicals" is the only one which is already detailed in terms of institutional research goals from 2005 (BRASIL, 2005c). In 2006 and 2007 the same indicator is associated with the number of registered projects and to the institutional research goals (BRASIL, 2006c; 2007c) . Thus, for analysis purposes, we will focus on the indicator "published articles in indexed periodicals." In order to facilitate the description of research activity and its methods of assessment, we will cover the years of 2006 and 2007 only. The Reports of those years associate the indicator articles with the institutional goals and the registered projects. Figure 2 -Articles in national and international indexed journals.
We associated with biomedicine a total of 688 articles published in indexed periodicals in 2006. This means that in that year the biomedical publications corresponded to 63% of the total number of indexed articles (BRASIL, 2006c) . In that year the goal "To generate knowledge about Chagas Disease" (with 66 registered projects) presented the largest number of articles in indexed scientific periodicals 15 , that is, 108 that year.
In 2007, the number of articles published in indexed periodicals and associated by us with biomedicine was 598 articles. This number represents a little less than 60% of the total amount of articles published in indexed periodiSource: BRASIL, 2007c cals that year (BRASIL, 2007c) . In the same year, among the goals related to biomedicine, the one which presented the largest amount of articles in indexed periodicals was the institutional goal "To generate knowledge about leishmaniasis", with 110 (for 150 registered projects).
Still in 2007, it is worth mentioning that an institutional goal we have associated with the field "research on social and human sciences in health" presented the largest number or articles in indexed scientific periodicals, counting 117 titles. The institutional goal is "Health and the environment, employee health and human ecology", which in that same year had 169 registered projects (BRASIL, 2007c) .
The funding for research in Fiocruz comes from three sources: the Federal Government's budget; funding arising from the sales of vaccine and medicines; funds raised from agencies which encourage scientific research. The funding from the Federal Government's budget depends on approval by the National Congress (House of Representatives and Senate). The Congress must approve the budget proposed by the executive branch (Presidency of the Republic). Internal negotiations to allocate the budget start after the Congress' approval and transfer of funds to Fiocruz. Negotiations take place between the Boards of Fiocruz's institutes, the Planning Board and the Vice-presidency for Industrial Development. The budget is managed by each Institute in a decentralized way, as well as resources and procedures for national and international purchasing of equipment and inputs.
However, we have also identified changes in the methodology used to draw up the Reports and to gather the data regarding investments. Thus, in 2002 the Program 16 was "Research and Technological Development" (P&D) (BRASIL, 2002b, c (BRASIL, 2004c (BRASIL, , 2005d (BRASIL, , 2006d (BRASIL, , 2007d . And from 2005, "Technological Development" is accompanied by "Innovation".
The sums corresponding to investment in research went from R$ 41 million (US$ 12.5 million) in 2002 to R$ 74 million (US$ 39 million) in 2007 (BRASIL, 2002b; 2007c) . Some years stand out due to the scale of investment. In 2005 R$ 76.9 million (US$ 32 million) were invested in research activity. In 2006 the investment in "Research" amounted to R$ 66 million (US$ 30.5 million).
The Activity Report for 2006 accounted for an average investment of R$ 43 thousand (US$ 20 thousand) per research project (BRASIL, 2006c) . This sum rises to R$ 52 thousand (US$ 27.6 thousand) per project carried out in 2007 (BRASIL, 2007c) . However, due to the diversity of research in Fiocruz in terms of fields of knowledge, goals and subject matters (Box 3), the methodology used to achieve the data was not made explicit. This data (average investment per research project) does not appear in Reports for other years of the period analyzed (2002) (2003) (2004) (2005) (2006) (2007) .
Building a timeline, which would be ideal for us to show the evolution of investment in research, becomes compromised by changes in methodology and presentation methods in the Activity and Management Reports in the period between 2000 and 2007. Consequently, we have chosen not to do it. In any case, funds directed to research in Fiocruz have increased throughout the period we analyzed.
The Technological Development and Innovation in Health action was incorporated into Fiocruz's strategic planning in 2005 (BRASIL, 2005c, d) . We can observe changes in the way the data regarding "Technological Development" were presented during the period analyzed. In 2001 and 2002 the data regarding different projects, indexed and non-indexed publications, are not aggregated, although in the 2002 Report "Technological Development" stands out more, due to the launch of PDTIS in that same year (BRASIL, 2002b) .
In 2003 we noticed a change. From that year, the indicators for scientific articles published in indexed, nonindexed periodicals and other bibliographical indicators, as well as the number of research projects appear only in the sub-item dedicated to research. The technological development activities stand out more, with more emphasis to induction projects promoted by Fiocruz (BRASIL, 2003a) . In 2003 and 2004, the number of PDTIS projects per Network stands out (BRASIL, 2003a (BRASIL, , 2004b .
In 2005 we have identified a new change in methodology (perhaps related to the implementation of the SIIG). Thus, in that year the Report informs that there were two hundred and forty-four ongoing technological development projects in the production Institutes. Thirty-six of them were immunobiological and two hundred and eight related to medicines. It also adds information on PDTIS projects per Network (BRASIL, 2005c, d) .
In 2006 the Activities Report counted two hundred and sixty-six registered projects with investments of R$ 48 million (US$ 22 million). In the following year, the Activities Report informed that there were seventy-eight registered projects with investments of R$ 52 million (US$ 27 million) (BRASIL, 2007c) .
In 2006 and 2007, the data regarding technological development projects were no longer associated with the production Institutes. Therefore, there are two hundred and seventy-six projects recorded in the 2006 Report. In 2007 the number of technological development projects was seventy-eight. In both years there are references to PDTIS projects organized by Network. However, we were unable to conclude whether the total technological development project number includes or not PDTIS projects in (BRASIL, 2006c , 2007c .
The 2007 Management Report highlights that Fiocruz still struggles with the definitions of "inputs", "developed products", "methods" and "developed processes" (BRASIL, 2007d, p.44) . This generates problems when processing data with the Institutes. On the other hand, the Reports generally do not make it possible to identify among registered projects those belonging to the production Institutes and those concerning the PDTIS. Another aspect which has not been clarified by the documents we consulted is whether the total amount of investment in the action "Technological Development and Innovation" includes or not institutional investments in the PDTIS.
The Activity and Management Reports from the analyzed period do not associate the technological development projects with the research theme areas or with the institutional research goals. We have not identified the creation of specific institutional goals for technological development projects.
As for investment in technological development, we will limit ourselves to the data connected with the period [2005] [2006] [2007] . This is because the sub-items which are related to the projects and programs to encourage technological development were better structured in such reports. , R$ 131 million (US$ 69.9 million) were destined to activities which we associated with the field of biomedicine (14%) (BRASIL, 2007c) . In that year, Fiocruz´s expenditures summed R$ 948 million (US$ 504 million), while the entire Institutional Pro-gram of Science, Technology and Innovation in Health consumed R$ 204 million (US$ 108 million) (21.5%) (BRASIL, 2007d ).
An analytical description of Fiocruz's organization would not be sufficiently wide if it did not include the information on filed and allowed patents in Brazil and abroad (Box 5). As to that indicator, it is worth highlighting that until 2004 the Activity Reports had a chapter covering technology management (BRASIL, 2000a (BRASIL, , 2001c (BRASIL, , 2002b (BRASIL, , 2003a (BRASIL, , 2004b . In 2005 the information on patents was diluted in the chapter referring to programmed action on "Technological Development and Innovation" (BRASIL, 2005c Source: BRASIL, 2000a BRASIL, , 2001c BRASIL, , 2002b BRASIL, , 2003a BRASIL, , 2004b BRASIL, , 2005c BRASIL, , 2006c BRASIL, , 2007c Made by the authors.
(*) Data not available.
Program for technological development of health inputs
As we had previously defined in the introduction, the PDTIS' description will be made based on three essential aspects for the purposes of this article: a) goals and organizational structure; b) the Cooperative Networks' organization and assessment process; and c) means of funding.
Goals and organizational structure
The PDTIS was launched in 2002. Its goal is to "encourage applied research and the technological development of products and processes which produce and impact on public health and controlling infectious/ parasitic diseases, such as vaccines, diagnostic kits, pharmaceuticals, medicines and products to control vectors (BRASIL, 2007d, p. 3). The 2001-2004 Activities Report highlights the Program's performance in perfecting the inputs already produced by both Fiocruz production Institutes (BRASIL, 2004b, p.15 ).
There was an early option for the cooperative network coordination model, which appeared in the first discussions of the program in 2001 (BRASIL, 2001c) . In general terms, the institutional documents justify the adoption of the cooperative networks coordination model through the "maximization of experiences and optimization of human and financial resources" (BRASIL, 2004b, p.15) . The 2007 Activities Report complements this purpose when it highlights the promotion and articulation of multi-disciplines, in addition to "motivating researchers to work cooperatively around common goals and similar technologies" (BRASIL, 2007c, p.13) . Another argument in the documents is the fact that the cooperative networks allow collaboration "between participants in a non-competitive way" and simultaneous technological research initiatives in "any of the predicted steps in technological development" of health inputs (BRASIL, 2002a, p.5) . The horizontal feature of the organization and of labor relationships in network scientific collaborations also contributed to its adoption. The PDTIS structuring and implementation stage corresponds to the moment in which a new structure for Fiocruz was under discussion (BRASIL, 2006e) . The arguments in favor of the adoption of structures which were more flexible and more equal in the institutes were heatedly debated.
More recently, the official documents list among the PDTIS' goals "to be an agent for change in the institution's culture by bridging the gap between applied research, the production of health inputs and the institutional technological management" (BRASIL, 2007c, p.12) . Despite the importance which was attributed to this goal, the institutional documents lack depth as to the definition of culture and the process of cultural change promoted by the Program. From the interviews carried out with some Managers and Network Coordinators, it is possible to place this process in a more general picture of change in the relations between science, technology and society, observed in different research contexts such as the United Kingdom (WHELAN, 2000) , Canada (SMITH, 2000) , Australia (SMITH, 2003 ), New Zealand (CARTER et al., 1997 and France (CALLON et al., 1998) . Some interviews also allow us to relate it to changes in the production processes of scientific knowledge. Especially those arising from the introduction of multi-user equipment and with the intensification for the adoption of Good Laboratory Procedures (TEIXEIRA et al., 2002) , the Biosecurity guidelines and the use of animals in laboratories (MACHADO et al., unpub. data) . Other statements correlate these changes with some features of the PDTIS, such as the assessment and project monitoring systems and persuading people to carry out collaborative research, both new until then in Fiocruz research environment.
PDTIS was very important because it introduced changes in the institution. It's a program designed to induce research. Induced research was not tolerated here in the eighties. I have experienced that, you haven't. At that time, I would go to many meetings to support the view "research for research's sake" After the PDTIS, I no longer believe that. (Interview with Aquiles, Fiocruz Manager) PDTIS is linked to Fiocruz's Vice-presidency for Research and Technological Development (VPPDT). The Program's organizational structure comprises a General Coordination Office, a General Management Office and Management Offices in the areas of budget, purchasing and intellectual property. The organizational structure is complemented by the four Cooperative Networks' coordination offices which are part of the PDTIS' structure, in addition to a collegiate body (Management Center) which comprises the coordination and management offices and three Fiocruz researchers who work as consultants.
All of the PDTIS' organizational structure and, consequently, its management are located in Rio de Janeiro's campus. Box 6 presents the distribution of projects among Fiocruz's campuses. In this distribution we adopted the criteria chosen by the Program's Coordination which considers the project to be liked to the project manager's scientific unit. It is worth noting that, although there is an apparent geographical dispersion, it is counteracted by a strong concentration of projects and coordination and management instances in the campus located in Rio de Janeiro, in the Southeast of the country. Until the first semester of 2007, the list of active projects organized per Cooperative Network was available at PDTIS' website for public consultation (http:// www.pdtis.fiocruz.br/. In addition to the project's title and Network, the list named the project Managers and the Technicians in charge. With the implementation of a PDTIS management system via WEB, such information was moved to a restricted area in its website (CAMPOS et al., 2008) . On the other hand, as we stated previously, Fiocruz's Activity Reports incorporated data regarding PDTIS projects from 2003. However, they only informed the number of active projects per Cooperative Network, without mentioning the Institute to which the manager is linked, the theme or even the project's title (BRASIL, 2005c (BRASIL, , 2006c (BRASIL, , 2007c . The VPPDT Activity Report, which has a chapter on PDTIS (BRASIL, 2006f), does not offer any list with names of active projects either, only the total number per Network.
Cooperative networks
Organization process
PDTIS is structured around three strategic areas: Pro-inputs, Functional Genomics, Biological and Triage Models. The four cooperative networks -Applied Genomics and Proteomics, Diagnostic Inputs, Medicines and Vaccines -were built from those areas (BRASIL, 2002a) .
The proposals which are selected to integrate one of PDTIS' Cooperative Networks should also include, as a priority, the following infectious/parasitic diseases: tuberculosis, Leprosy, Aids, dengue and yellow fever, malaria, viral infections (respiratory and others), hepatitis, bacterial infections, Chagas disease, leishmaniasis, filariosis, leptospirosis (BRASIL, 2002a) . Such diseases were chosen because the Ministry of Health believes they have an impact on national public health BRASIL, 2005a; MOREL et al., 2005) . This choice also demonstrates that de Program was conceived according to the World Health Organization's (WHO) policy. The WHO has a policy to encourage research on diseases neglected by the pharmaceutical industry and for which there are no efficient and effective strategies and inputs in terms of control and treatment. Another factor is Fiocruz's tradition in infectious/parasitic diseases research (MOREL et al., 2005 (MOREL et al., , 2007 .
Leishmaniasis, Malaria, Tuberculosis and Hansen disease are explicitly listed among Fiocruz's institutional research goals since 2006. However, the study of those diseases mingles with Fiocruz's history and that of its research Institutes (AZEVEDO et al., 2002) . Paradoxically, we have not found a precise record of how many researchers / research teams work on studying those diseases, aiming to reach these institutional goals. Therefore, we were unable to establish a correlation between Fiocruz's researchers and research teams who had worked previously on PDTIS' induced fields and themes, and those who effectively manage PDTIS projects. However, we have produced the following box using the data available in the 2006 Activity Report (BRASIL, 2006c) The invitations were preceded by the elaboration of an inventory of researchers who had projects registered under PDTIS induced fields. To that end, the VPPDT and General Coordination Office used summaries of theses, reports from students in research scholarship programs at Fiocruz, in addition to the Annals of Fiocruz Research Biennial conference. It is worth remembering that in 2002 the Activity and Management Reports did not list the fifty-four theme areas with projects registered with the Planning Board (BRASIL, 2002b, c) . However, although the data from Box 7 includes only six of the main diseases, they still help to measure the amount of scientific knowledge generated by Fiocruz on neglected diseases (MOREL et al., 2005 (MOREL et al., , 2007 After the presentations, the General Coordination Office published four notices for the submission of Letters of Intent to the cooperative networks (BRASIL, 2002a) . The letters requested concise information on the goal, a description of the proposing researcher and his team's previous experience with the theme; a description of the infra-structure already available at the laboratory; a description of the needs in terms of equipment, inputs, research assistants and funding (BRASIL, 2002a; PINHEIRO, 2004) .
The notices established the research themes that were favored by the Program (BRASIL, 2002a) . The submission of projects in different development stages was also encouraged. The ongoing projects could be funded or not by national or international funding agencies. This process occurred between the months of April (workshop) and May (Letters of Intent). The Letters of Intent were sent to a Consultative Committee for analysis. The committee consisted of Fiocruz and external researchers. The analysis focused on the proposal's conformity with the notice and the Cooperative Network (PINHEIRO, 2004) . The Letters, together with the Consultative Committee's opinion, were then subjected to a second analysis stage, now conducted by PDTIS' Management Center. The Networks were created at that stage, with the proposition to join projects. Although proposing researchers did send Letters to a specific Cooperative Network, the Management Center had the autonomy to propose changes. The implementation of projects occurred in June (Box 8 and Figure 3 Source: BRASIL, 2002b BRASIL, , 2003a BRASIL, , 2004b BRASIL, , 2005c BRASIL, , 2006c BRASIL, , 2007c Made by the authors.
In practical terms, as some of the interviewees have clarified, the cooperative networks are made up of individual research projects. The research team is structured by the proposing researcher. After he formally signs the Commitment Agreement 19 , he becomes project Manager. Generally, the project Manager is also the Head of laboratories in the Institutes linked to Fiocruz. Each project has a technician in charge. By running checks on the list of active projects available in PDTIS' website in 2006 (http:// www.pdtis.fiocruz.br/), we verified that in some cases the technicians in charge are not from the same laboratory as the Manager. Throughout the interviews we came to the conclusion that some technicians in charge were appointed by the Management Center during the selection process. Gabriela's and Mauricio's interviews suggest that PDTIS' General Coordination Office and the Network Coordinators proposed the inclusion of researchers and technicians in PDTIS' research teams.
Assessment process
A feature of PDTIS which was highlighted by many interviewees is related to the projects' assessment process. For some interviewees (...) what changed, more than anything, was the work logic. Because (..) although it happened only once a year, (the) assessment process was being perfected along the way. For other researchers, authorizing a project to develop medicines is big news. And that was a great learning process. So, I see some researchers I've known for many years and (who) worked looking for the blue butterfly 20 and now (..) whether they like it or not, whether they're happy or not, with all the criticism they got, but having absorbed this culture of how it feels to work in a straight line, keeping your focus on a product, right there in the end. (Interview with Gabriela, PDTIS researcher).
Indeed, the Program maintains two assessment processes, selection and monitoring. The first was already described in the previous item. We will analyze the second one below.
Project monitoring occurs by way of annual PDTIS assessment meetings. They are organized by Cooperative Network and follow a schedule which is published in the beginning of each year. In addition to the Management Center, the following also join the meetings: external consultants, VPPDT managers or guest managers from Fiocruz institutes. During the observation of assessment meetings, we noticed that managers from Fiocruz's production Institutes joined the 2007 and 2008 Diagnostic Inputs Network meetings as guests.
The assessments use two tools: the projects' activity reports and the consultants' opinions. Prior to every meeting, the project managers send the monitoring reports through the Program's website. The programs have a pre-defined form, with information on stages and goals achieved, partial results obtained and a description of the next stages.
The monitoring meetings with each manager last between 15 and 20 minutes. The following points are covered: goals, methodology, team, main techniques, objectives, stages finished, partial results and activity schedule for the next 12 months. After the presentation, the consultants begin their questioning and make suggestions at the end. However, some elements of that process went through changes during the period from 2004 to 2007. According to some researchers who were interviewed, the presentation plan was not made public previously in the first meetings. We also identified in the interviews that the assessment criteria used by the PDTIS were not immediately understood by the researchers. The statements transcribed below summarize the researchers' assessment of their participation in the ongoing project. The second one highlights a few elements present in the PDTIS assessment, different from the processes coordinated by national agencies that support scientific research.
I don't know if it was hard to understand what the PDTIS was and (..) the logic of the projects that were in the PDTIS. We went through a learning period, because we had a view which was too academic when it came to preparing the presentations. And that wasn't really what was expected. It was much more objective: "I did this, this happened and that didn't." (Interview with Vítor, PDTIS researcher) I don't think it follows the CNPq model. I think you have to know what development is, know all the tools you need to generate a product, which are different from basic research. To know all the assessment criteria for you to follow the development stages. One thing that basic research doesn't do is to establish goals and change stages. Some Managers we interviewed approved of the new methodology. They emphasized that they had more time to improve communication with the consultants and more privacy. Others mentioned they felt uncomfortable with discussing their projects in front of all the other Project Managers and, in some cases, the Technicians in Charge. A recurrent theme in the interviews is that, in the methodology used previously, other Managers and/or Technicians in Charge did not usually participate actively in the projects' discussion. Each team participated only when their project was under discussion. None of the Managers and Network Coordinators mentioned using strategies to encourage more participation from all present. On the other hand, as Managers and Technicians in Charge do not have access to all technical reports, they had little information on the other projects in their Network.
The assessment is interesting, but it's not interesting the way they did it in both times I participated. They pay the consultants a lot of money and nobody adds much. Why? Because we made a presentation in front of a table full of people, in 15 to 20 minutes (..) it's not an assessment that can really give direction to the project being evaluated. (Interview with Rosa, PDTIS researcher) (...) another thing that's also changed in PDTIS' logic, which I found particularly good, was the discussion of the project separately. (..) first we had the project discussion and we had 10 minutes to present it. Then the assessors spoke. That, in my understanding, was bad. Why? If the assessor suddenly had to be harsh when evaluating a project, he did it in a couple of moments and in others, he didn't do the same thing (..) Last year I had an individual assessment. (..) I felt that the assessors were more comfortable saying things and I felt more comfortable too to answer questions, to communicate. It was the workshop I liked the best. (Interview with Vítor, PDTIS researcher) However, the Applied Genomics and Proteomics Network kept the previous arrangement, at least until 2007. We observed that Network's 2007 meeting. The following are a few points which confirm the previous statements and which we would like to highlight: a) even though everyone's presence was not only allowed but encouraged, some Managers were absent; b) some Managers and Technicians in Charge left as soon as the discussion about their projects was over, and only one Manager took part in all discussions; c) only the team spoke while the external Consultant analyzed the project; d) the Platforms Network Coordination, who was responsible for managing much of the equipment used by the projects under discussion, did not take part in the entire meeting.
Therefore, the progress of projects allocated in a specific Network is assessed in the meetings. There is not a real assessment of the Network. At most it expresses the sum of individual projects' assessments. Although the individual discussion contributes more to the projects' development, it increased the focus on the project (individually) and on the manager and his team's work. The collective dimension of the network remains absent.
From 2005 the PDTIS' Coordination Office introduced a second stage to the projects' assessment process. The goal was to establish which projects were to be a priority among those in the portfolio of projects funded by the PDTIS. Thus, this assessment, after the annual project assessment meeting, results in a ranking of projects according their level of priority (BEZERRA, 2008) . The PDTIS' Management Center established the following variables for scoring purposes: i) Impact on Health; ii) Technological Impact; iii) Technical Progress; iv) Economic Impact. The dimension "Technological Impact" lists under its sub items "Technological protection" (BEZERRA, 2008) . In Box 9 we describe the scores and their correlation with priority levels, according to a table organized by Bezerra (2008 The project's organization according to priority levels should guide the decision of maintaining or excluding the project from PTDIS' portfolio. It should also guide the Network Coordination's actions in terms of adopting new management strategies of an individual project, as well as budget analysis. We will go back to this point later. For now it is important to bear in mind that this analysis is also focused on the individual project and not on its relationship with the network (management). However, there is an important difference regarding project monitoring. When monitoring the individual projects, the focus of the analysis in on the technoscientific aspect. In the second stage, the focus shifts to the relationship between the individual project and PDTIS' more general goal, that is, to generate new technologies. Still, the focus is nevertheless on the individual project, on the managers' actions and on the results. We have not identified in the documents we analyzed and in the interviews we conducted the existence of an assessment which took into account the research and development process in connection with management. That is, an analysis which is able to confront the results found with the Networks' management.
To finish the chapter on PDTIS assessment, we highlight the number of patents per Cooperative Network (Box 11). Actually, "patent applications" and "patents allowed" are not part of the criteria for assessing the progress of PDTIS projects. At least we did not encounter any reference to such criteria during the assessment meeting observations or the interviews. They are possibly more connected to the stage in which the priority of projects is assessed. Nevertheless, the Activity Reports refer to "patent applications" and the "patents allowed" per PDTIS project. The 2004 Activity Report (BRAIL, 2004b) , when referring to the topic, adds the following box (Box 11).
Box 11 -Number of patents per cooperative networks -2004
Network
Patents requested
Patents granted It is worth noting that Box 11 reinforces a PDTIS feature previously mentioned, that is, the incorporation of projects in different development stages. PDTIS started operating in 2002. Therefore, in order to have this number of patents allowed two years later (2004), PDTIS incorporated projects which had already filed for patents.
Brazil
Abroad Brazil Abroad
No of projects
No of requests
Nº of projects
Nº of requests
Nº of projects
No of patents
No of projects
No of patents
Means of funding
PDTIS is fully funded by Fiocruz. To that end, it uses two sources of funding: those from the Federal Government's budget and revenue obtained from the sale of vaccines and medicines. However, some projects rely on complementary funding through research grants. The 2006 notices to select proposals established among the criteria for project assessment whether they had external funding or not. At the time the Project was launched, Fiocruz's Presidency planned to allocate 8 million Reais a year (US$ 3,346,580.21) to PDTIS funding (BRASIL, 2005c, p.11) . In practical terms, it was not viable to determine a fixed sum. That was because Fiocruz's budget is subject to the annual federal budget proposal (drawn up by the Executive branch), which depends on the National Congress' approval (House of Representatives and the Senate). Thus, Fiocruz's budget undergoes variations (for more or less) each year.
Only the 2004 and 2005 Activity Reports informed the sums invested by Fiocruz in PDTIS (BRASIL, 2004b (BRASIL, , 2005c . Therefore, we resorted to other sources of data. In Box 12, produced from PDTIS data and systematized by Bezerra (BEZERRA, 2008) .) The first network implemented was medicines, because it was more structured at that moment (...). So we started buying the products, racing against the clock, because we had to execute a three million reais budget in less than three months. That's not easy when you didn't actually have the current four networks in the Program structured and organized. (Interview with Cássio, PDTIS manager)
The PDTIS' budget execution, as well as all of Fiocruz's, obeyed the public federal legislation on purchasing procedures (Act number 8666/93) and public accounting (Act number 4320/64). Meeting the demands of Act number 8666/93 causes delays in the purchasing schedule of research inputs and equipment (VIANA et al., 2007) . Perhaps that is one of the reasons why the information about investments in 2002 in Box 12 contradicts the decision to start purchasing equipment and inputs through the Medicines Network, according to the statement above. In his statement, Manager Cássio complements his remarks on the difficulties he faces by making the following assertion:
What happens is that the [Federal Government's] budget never comes when it's supposed to. Just to give you an idea, this year [2007] the budget was (..) approved in May, Fiocruz was authorized to have it in June and the money effectively got here in July. So you've lost six months of work with a purely administrative issue. (Interview with Cássio, PDTIS manager) Throughout the analysis of the interviews, we have identified three features of the funding which help understand the local reconstruction process of the Cooperative Network model by PDTIS.
The first one refers to the Program's management, more specifically the Cooperative Network's position as a tool in the Program's management. The PDTIS Management Guide (BRASIL, 2003c (BRASIL, , 2004d defines that the Management Center is accountable for approving the projects' budget proposal, in addition to making inspections of its execution later. In the interviews conducted with the Network Coordinators, this responsibility seems to have been shifted to the General Coordination Office. There is, therefore, a centralized coordination. The Network Coordinators analyze the requests, they are consulted as to possible cuts, but the final decision is made by the General Coordinator. He is the main interlocutor of the budget management and of Fiocruz's agencies responsible for its budget-financial management. The Project Managers we interviewed did not have a clear understanding of the criteria used, as well as the interactions between the different instances to discuss budgets.
The other two features refer to the budget's operation. The PDTIS' budget execution happens in two fronts: part of it is centralized and the other is decentralized. Therefore, after the budget's approval the PDTIS' budget management transfers part of the funding to the Fiocruz Institute to which the project manager is linked.
And that's when we started discussing how the budget should be effectively implemented, whether centralized or decentralized. We weren't able to decentralize in 2002 because it was the end of the year already (..). In 2003 I proposed to decentralize at least part of those funds for the Institutes, since each one has the specific authority to purchase their inputs and equipment; and to centralize that which was easier to purchase in a large scale, because then it's a large amount of money to negotiate with your suppliers. You can even check if you're duplicating or not some equipment or specific inputs. (Interview with Cássio, PDTIS manager)
Usually the equipment is purchased by the Vicepresidency, by PDTIS itself. (...) Input materials can be purchased by them or by us (at the Institute). If we make the purchase here, I just have to feed in the PDTIS system the total sum of what I want to purchase. Then I feed in the total sum and send a table listing everything I'm going to buy. Then I don't have to give these details, (...) if I want an antibody, which one is it, brand,and price. (Interview with Rosa, PDTIS researcher) Researcher Rosa's statement is interesting because it demonstrates how managers and technicians in charge put into practice the flexibility of purchasing in a centralized or decentralized way. For researchers, the calculation involves assessing the time spent filling out a PDTIS purchase sheet. In other words, if the items they want are in their Institute's registry and, therefore, do not require more details, they always chose to make a decentralized purchase. Another factor brought up by researchers was the estimated time to receive the input. However, other statements demonstrate that the levels of priority still do not work as a criterion for analysis and approval of project budgets. A recurrent issue in researcher and manager interviews is maintaining the funding capacity considering the number of projects per Cooperative Network. On that subject, we have selected parts of some interviews.
What we invest in development in the PDTIS is too small, it's too little. I support even increasing that investment, maybe even reducing the number of projects, selecting those that are making technical progress and giving them money so they can move forward. Most projects have been showing they're about basic research, where others already have better results. Of course they get equipment, they get other investments. But today what's being given out is about sixty, sixty thousand a year. The worst thing is that some manage not to spend that money. They have money left and give it back. (Interview with Mauricio, PDTIS researcher and manager)
Guilherme and Gabriela complement this statement highlighting that the Program has created the tools, but it keeps a large number of projects considering the goal to develop new inputs.
You have to acknowledge that the PDTIS doesn't fully fund anything. It's a criticism I'm making, but it's a positive one. Because here (at the Institute), two or three years ago, we had almost fifty projects in our portfolio. Today we have twenty-five. We cut back. And the PDTIS set up a similar project analysis structure, but, for example, their prioritization is not being put into practice. You have a project that is considered to be priority one and has less money than other projects that are priority two. So, there isn't a division like this: this project really is promising, so let's invest one hundred per cent in it (..). This doesn't exist. I don't even know if they would have a lot of money for this. (Interview with Guilherme, PDTIS researcher)
A network that starts out with twenty projects that want to develop medicines, it's going to distribute crumbs.
In the end, one gets a hundred thousand, another gets two hundred thousand. It doesn't work. You publish a notice and choose three projects in a network which has twenty or thirty. We'll focus PDTIS funding in those three. I think that (..) we'd have an institutional breakdown. That's why I think there's a lot of things we can't speed up because of lack of funding. But there's a lack of funding because it's pulverized. (Interview with Gabriela, PDTIS researcher).
When analyzing the PDTIS' investment profile in the Vaccines Cooperative Network, Bezerra (2008) reaffirms manager Cássio's and researcher Guilherme's statements regarding the use of levels of priority as one of the criteria in assessing the project's continuity in PDTIS' portfolio (Box 13). As an example, the total investment in project B (R$ 103,051.10 / US$ 43,108.76), ranked P1, is lower than the sum allocated to project E (R$ 1,285,736.34 / US$ 537,852.47) during the same period. Bezerra also highlights that the PDTIS invested R$ 1,402,173.00 (US$ 586,560.55) in the four projects ranked P1. However, the investments in two projects ranked P2 alone (E and F) totaled R$ 2, 015, 904.77 (US$ 843, 298.38) 24 . Bezerra (2008) [2001] [2002] [2003] [2004] [2005] [2006] [2007] to support that intra-institutional collaboration is intense and spread throughout the several Institutes.
From the analysis of the documents and interviews, we notice that the PDTIS' organization is part of a restructuring effort made by Fiocruz, of which the following are also a part: i) the revision of theme areas and elaboration of institutional goals; ii) creation of the SIIG system; iii) elaboration of a project registry; iv) the association of projects with institutional goals; and v) conceiving, implementing and consolidating the PDTIS. From 2005 Fiocruz seems to be investing in research management, associating this with the concepts of strategic planning (BRASIL, 2007e) . However, this process has not been concluded; it is still happening. Perhaps this explains the constant changes in systematization, management and information analysis methodologies in Fiocruz's Activity and Management Reports.
Some tools selected by the PDTIS and widely used in countries with high-performance institutes in biomedicine, such as networks, multi-user equipment, collaborative research and induction, have faced difficulties in a hostile environment. Local reconstruction entails, therefore, hybridizing models. In other words, the tools were reconstructed from their association with methods and procedures already in use and incorporated to the actors' (researchers, technicians and managers) daily routine and to the Institution's research management. But what is the evidence of this hybridization?
Conclusion
We attempted to gather elements throughout this article to answer the question which interests us, that is, finding out if Brazil is witnessing the emergence of a new form in organizing the processes of research and production of technoscientific knowledge in health, particularly in the field of biomedicine. However, considering the empirical range of this question, we favored the investigation of recent experiences in an institution in the health field, the Oswaldo Cruz Foundation. In this case, the experience refers to the organization of a program to encourage technological research on health inputs. As we could see, PDTIS combines tools and some identified features with new organization methods and production of technoscientific knowledge in biomedicine, among which we highlight the use of cooperative networks as a coordination tool (CHOMPALOV et al., 1999; KEATING et al., 2003; SHRUM et al., 2007) . In favoring Fiocruz's experience in organizing and managing the PDTIS, we consider that analyzing the local reconstruction of organization methods in both processes of researching and producing technoscientific knowledge in health might help us find answers to our main question (KRIGE et al., 2003; SHINN et al., 2005) . Therefore, we try to understand how the program model to induce technological research, combined with the adoption of cooperative networks, was rebuilt locally. To that end, it was necessary to describe the research environment in which PDTIS was conceived, implemented and consolidated (SHINN et al., 2005) .
Finally, in conclusion, we will make some comments of a general and specific nature. This aims to make a contribution in order to help perfect the local organization process of scientific research targeting technological advancement in the field of Brazilian public health in an institution which has been playing a central role in formulating, implementing and assessing health policies in the country.
In that sense, as we can see from the previous description, Fiocruz is a complex organization. It is a one hun-The most obvious is the fact that the PDTIS has adopted network coordination while keeping the processes of project selection, monitoring and funding focused on the individual project and not on the network. We consider that this structural feature of the Program expresses the survival (in the Program) of the classic model of individual scientific research. We have not identified other features that specialized literature associate with this coordination method in the network model rebuilt and used by the Program (D 'AMOUR et al., 2005; CUMMINGS et al., 2005; LARSEN, 2008) . For example, the networks were not structured around one or two projects, around which the research teams could gather to work on different stages or activities in the same project. The projects were not built according to the scientific collaboration logic, which entails cooperative work and establishing goals and objectives which two or more teams share. The projects are not a result of collaborative work whose development requires, necessarily, a network production organization. Once again, we ascribe this feature, partly, to the validated institutional procedures in organizing the production of scientific knowledge. We have not found strong evidence of encouragement or importance to scientific collaboration between institutes in the reports. On the other hand, the fact that PDTIS has selected ongoing projects in different stages of development resulted in the absorption of scientific collaboration which already existed. This also means that the PDTIS incorporated research teams from different laboratories and Institutes, each with their own collaboration network and their own established research procedures and management.
The analysis of the empirical research material enables us to consider that the PDTIS established some turning points regarding research management in Fiocruz. The PDTIS has united projects and teams spread throughout the 15 Institutes in a single coordination. It has established objectives, goals and favored, for the first time in FIOCRUZ history, induction to research on health inputs. The Program built a system for selecting and monitoring projects. It introduced the concept of "multi-user equipment." It has also achieved the construction of a project ranking system aiming to associate it with budget request approval.
Nevertheless, in spite of those qualities, the previous description demonstrates that those tools were only partially introduced and implemented. One example is submitting budget approval to reaching goals and the project's priority level. According to data provided by Bezerra (2008) , especially those in Box 13, and to the interviews, this was not implemented. This non-implementation might be understood from the perspective of the process established to negotiate Fiocruz's budget, which takes into account another set of factors. Another relevant point to be considered is the significant weight of research productivity, which is measured by articles, books, participation in events for obtaining grants from national and international agencies which encourage research. Therefore, the Program built the tool, conducted a priority analysis, but was unable to implement it fully.
Nevertheless, the dynamics and structural elements of the PDTIS networks enable us to emphasize a feature of the hybridization (or local reconstruction) we have witnessed. When it happens, we no longer have the previous model. At the same time, we no longer have the new proposed model either, which was initially shifted from other institutional environments. We face something different, with a unique configuration. However, mapping the path followed by PDTIS managers in creating a concept for and managing the Program is difficult. For the most part, such difficulty can be explained by the fact that we have not managed to identify references to scientific studies on the use of networks or collaborative scientific research initiatives in the institutional documents and articles published by the managers (BUSS et al., 2002 (BUSS et al., , 2005 The only exception is Pinheiro's (2004) dissertation, which presents a review of literature on cooperative networks and the management of programs to induce technological research. There are also few texts produced by the managers themselves analyzing the PDTIS experience over these past seven years. Similarly, the lack of concepts for the tools introduced in the last 7 years, such as "institutional research goals", also make it difficult to map and later analyze the path followed by managers in rebuilding the process which Fiocruz has gone through.
Finally, we must answer the central question: do PDTIS and other elements described throughout the article enable us to reach the conclusion that Brazil, from its national biomedical research institutions, is going through a change in the methods used to produce scientific knowledge?
We consider that changes in the production method entail deep and extensive transformations in the managing methods to produce and circulate technoscientific knowledge. Such transformations result from changes in: formation and management of research teams; the way in which research goals are constructed; the criteria in selecting projects; establishment of scientific collaboration; the way in which results are circulated and published; implementation and consolidation of new experimental work and management routines; the construction of a new method to assess the production process of knowledge produced. We have not identified such deep changes arising from the implementation and consolidation of the PDTIS. On the contrary, we aimed to emphasize that some tools implemented by the Program's Coordination were not fully used. One of the reasons was the complexity of the process of construction and implementation of new scientific and management work routines, especially regarding assessment. On the other hand, the PDTIS is a limited experience which involves a limited number of projects considering the diversity and, above all, the number of projects developed by Fiocruz's institutes in the field of biomedicine. The research teams who took part in the Program remain linked to their original Institutes. They work on other projects and are assessed through processes and tools which have long been established in the Institution. Such processes and tools are largely used by the national and international agencies which encourage research. They favor the production of articles in periodicals indexed in the main bibliographic databases in the field of biomedicine. Considering Fiocruz's centennial history, the seven year period is also too short for deep, wide and consistent changes to produce new routines. Such routines would actually represent a new way of producing technoscientific knowledge and be different from the previous ones. Routines that can be used gradually by research teams in the field of biomedicine, but outside the PDTIS. This will require enormous articulation between different research management segments and a consensus in terms of concepts, goals and objectives.
In light of the analysis carried out in the Activities and Management Reports, we suggest the implementation of a "National Information System on Fiocruz's Scientific Research", to be hosted by Fiocruz's homepage. However, in order to avoid differences in the management of research themes and their description by the 15 Institutes, it will be necessary to establish guidelines for the themes and their corresponding terminologies. This would avoid the indiscriminate use of expressions such as "theme axes", "theme areas", "strategic axes", "strategic areas" and "strategic theme areas." Nevertheless this single terminology should have a connection with those used by national agencies who encourage research, by national programs, by national legislation (BRASIL, 2008c (BRASIL, , 2007b (BRASIL, , 2004a , as well as by federal and state Universities. The latter two represent the significant majority of Fiocruz's national partnerships. It would be important that this single terminology be defined in "program lines", which is important to induce the grouping of projects which have similar themes into programs. Program lines then could be subdivided into "theme areas", which could be distributed alphabetically. As a general suggestion, we consider that the following guidelines regarding theme areas should be applied by all institutes: i) All research actions should be classified according to a theme area. However, because a large number of actions can be related to more than one area, the information system should register the "main theme area" and "complementary theme area" classifications.
ii) The classification's goal is systematization. This will favor the development of studies and reports in Fiocruz's national scientific production from theme groups, as well as the articulation of individuals or research teams who work on the same theme area. iii) The names for theme areas should be proposed aiming to make the field of work as wide as possible. iv) The names for theme areas should be identical, to be used regionally and nationally according to a list to be elaborated. When there is no absolute correspondence between theme areas and a project's goal, it is possible to choose that which thematically is the closest. The aim is always to establish regional, national and international parameters. The information system should also allow registering a second theme area as "complementary". Those classifications may be revised periodically. The changes would always become effective in the year following the proposal for change. The institutes will keep the System updated *online*: 2. We use the terms technosciences and technoscientific in the meanings ascribed by Latour (2000) and Callon (1989) , who express a single process of technifying science and scientifying technology, without using a hyphen.
3. We use the terms proposed by the World Health Organization (WHO) and Doctors Without Borders (Morel e ali, 2005) to classify the diseases as global (occurring in all countries), neglected diseases (more prevalent in relatively less developed countries) and the most neglected diseases (exclusive from relatively less developed or developing countries). This classification encompasses the political, economic and social context in order to analyze the level of development and the epidemiologic setting, as opposed to previous classifications which were based solely on the division center / north -outskirts /south.
4. This term is used here instead of the one used traditionally in sociological analyses -underdeveloped countries -, as a way to avoid using a single parameter to measure advancement in the development process of several modern societies. This draws attention to its relative feature -by comparison with other countries -and not the absolute.
5. Fiocruz carries out research in the clinical fields, biological sciences and biosciences. According to Keating and Cambrosio's proposition (2003) , we believe they can be regarded as covering the greater field of biomedicine.
6. In order to facilitate the research actor's stance and their statement in the situation under investigation, we will name between the brackets the alias and position of the interviewee after the transcripts. We have divided the interviewees into four categories: A -manager and former manager at Fiocruz (presidency and agencies linked to central management); B -manager and former manager at Fiocruz's Research or Production Institute; C -manager or former manager at PDTIS; D -PDTIS researcher. We interviewed some actors which fit into two categories. For example, they are PDTIS managers and also take part in a given project as researchers. In that case, we have mentioned both connections.
7. We have established July as the reference month for converting into dollars the amounts of funds invested in research activity between the years of 2000 and 2007. We have used the exchange rates adopted by Brazil's Central Bank, available from the URL http://www.bcb. gov.br/ (access: 25 Apr. 2009).
8. We interpret this vast world of biomedicine in terms of heterogeneous configurations of research which are culturally situated in the interface between Biology, Medicine, public policies, regulations and health industrial activities aimed at studying the human diseases, their environmental and eco-epidemiological factors -all aiming to find their cause, prevention, diagnostic and treatment.
9. Because of the technical specifications of Altas.ti, the texts must be in Word format.
10. As the PDTIS aimed to stimulate scientific collaboration when it adopted the network coordination model, we used specialized literature on collaborative scientific research as a source.
11. Innovation appears in the reports throughout the period analyzed. However, it was incorporated as an action for strategic Planning at Fiocruz in 2005.
12. CNPq has maintained a database (Research Groups Directory) since 1992 containing information on active research groups in Brazil. The information is permanently updated and every two years CNPq promotes a census of Research Groups. It is possible to search the current database at the following URL: http://dgp.cnpq. br/buscaoperacional/ 13. There are institutes which work in both areas.
14. There are institutes which cover all areas, or at least two. More recently, for example, the production Institutes have started offering degree and non-degree graduate courses. The former is offered together with a research-teaching Institute.
15. We will return to the indexation issue later. This refers to indexation in national and international bibliographic databases. 
